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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Examiner's note: Examiner has pointed out particular references contained in the prior art of record in 
the body of this action for the convenience of the Applicant. Although the specified citations are 
representative of the teachings in the art and are applied to the specific limitations within the individual 
claim, other passages and figures may apply. Applicant, in preparing the response, should consider fully 
the entire reference as potentially teaching all or part of the claimed invention, as well as the content of 
the passage as taught by the prior art or disclosed by the Examiner. 

2. Claims 1, 3, 5, 8, 11, 15 rejected under 35 U.S.C. 102(b) as being anticipated by 
Avellaneda ("Quantitative Analysis in Financial Markets"). 

3. Regarding claim 1, Avellaneda teaches generating an initial population of solutions of 
portfolio allocations in a computing device, the generating the initial population of solutions of 
portfolio allocations including systematically generating the initial population of solutions to 
substantially cover the space defined by the competing objectives and the plurality of 
constraints; and generating an efficient frontier in a space in the computing device based on the 
initial population, the efficient frontier for use in investment decisions; and wherein the 
generating an efficient frontier in the space based on the initial population includes: performing a 
first multi-objective process, based on the initial population and the competing objectives, to 
generate a first interim efficient frontier; performing a second multi-objective process, based on 
the initial population and competing objectives, to generate a second interim efficient frontier; 
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and augmenting the first interim efficient frontier with the second interim efficient frontier to 
create an augmented efficient frontier (see Exhibit 7, pp. 50-55). 

4. Regarding claim 3, Avellaneda teaches wherein the competing objectives include risk 
and return and the space is a risk/return objectives space (see page 50, paragraphs 3 and 4). 

5. Regarding claim 5, Avellaneda teaches wherein the initial population of solutions 
includes multiple feasible points (see page 51, paragraph 2). 

6. Regarding claim 8, Avellaneda teaches wherein the generating the initial population of 
solutions of portfolio allocations includes generating portfolios with different combinations of risk 
and return values (see page 50, paragraphs 3 and 4). 

7. Regarding claim 1 1 , Avellaneda teaches wherein the generating the initial population of 
solutions of portfolio allocations includes generating portfolios with different combinations of 
competing values (see page 50, paragraphs 3 and 4). 

8. Regarding claim 15, Avellaneda teaches wherein a dominance filter process is applied 
on the augmented efficient frontier to create a global efficient frontier (see Exhibit 7, pp. 50-51 ). 



Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



10. Claims 2, 6-7, 9-10, 12-13, 16-21 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Avellaneda in view of Zosin (US PG-Pub 2004/0181479). 
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1 1 . Regarding claim 2, Avellaneda does not explicitly teach wherein the generating the initial 
population of solutions uses a combination of linear programming and sequential linear 
programming algorithms. Zosin teaches generating an initial population of solutions using a 
combination of linear programming and sequential linear programming algorithms (see 
paragraph 124). It would have been obvious to one skilled in the art at the time of invention to 
modify the method of augmenting interim efficient frontiers of Avellaneda with wherein the 
generating the initial population of solutions uses a combination of linear programming and 
sequential linear programming algorithms because linear programming is a common 
optimization technique. 

12. Regarding claim 6, Avellaneda does not explicitly teach wherein the multiple initial 
feasible points are generated by solving linear programs. Zosin teaches generating multiple 
initial feasible points by solving linear programs (see paragraph 124). It would have been 
obvious to one skilled in the art at the time of invention to modify the method of augmenting 
interim efficient frontiers of Avellaneda with wherein the multiple initial feasible points are 
generated by solving linear programs because linear programming is a common optimization 
technique. 

13. Regarding claim 7, Avellaneda does not explicitly teach wherein the linear programs 
utilize randomized parameters. Zosin teaches linear programs utilizing randomized parameters 
(see paragraph 77). It would have been obvious to one skilled in the art at the time of invention 
to modify the method of augmenting interim efficient frontiers of Avellaneda further with wherein 
the linear programs utilize randomized parameters in effort to achieve an accurate model. 

14. Regarding claim 9, Avellaneda does not explicitly teach wherein the generating portfolios 
with different combinations of risk and returns values are performed by adding additional risk 
and return constraints to a linear program corresponding to the risk and return objectives. Zosin 
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teaches wherein the generating portfolios with different combinations of risk and returns values 
are performed by adding additional risk and return constraints to a linear program corresponding 
to the risk and return objectives (see paragraph 39). It would have been obvious to one skilled 
in the art at the time of invention to modify the method of augmenting interim efficient frontiers of 
Avellaneda with wherein the generating portfolios with different combinations of risk and returns 
values are performed by adding additional risk and return constraints to a linear program 
corresponding to the risk and return objectives. One skilled in the art would have been 
motivated to make the modification to incorporate other factors into the model (see paragraphs 
11 and 39) 

15. Regarding claim 10, Avellaneda does not explicitly teach wherein portfolios with 
substantially all feasible combinations of risk and return values are generated by modifying 
parameters of the added risk and return constraints. Zosin teaches wherein portfolios with 
substantially all feasible combinations of risk and return values are generated by modifying 
parameters of the added risk and return constraints (see paragraph 39). It would have been 
obvious to one skilled in the art at the time of invention to modify the method of augmenting 
interim efficient frontiers of Avellaneda further with wherein portfolios with substantially all 
feasible combinations of risk and return values are generated by modifying parameters of the 
added risk and return constraints in order to explore the tradeoffs between between risk and 
return (see paragraph 39). 

16. Regarding claim 12, Avellaneda does not explicitly teach wherein the generating 
portfolios with different combinations of competing values are performed by adding additional 
competing value constraints to a linear program corresponding to the objectives of the 
competing values. Zosin teaches wherein the generating portfolios with different combinations 
of competing values are performed by adding additional competing value constraints to a linear 
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program corresponding to the objectives of the competing values (see paragraph 39). It would 
have been obvious to one skilled in the art at the time of invention to modify the method of 
augmenting interim efficient frontiers of Avellaneda further with wherein the generating portfolios 
with different combinations of competing values are performed by adding additional competing 
value constraints to a linear program corresponding to the objectives of the competing values. 
One skilled in the art would have been motivated to make the modification to incorporate other 
factors into the model (see paragraphs 11 and 39). 

17. Regarding claim 13, Avellaneda does not explicitly teach wherein portfolios with 
substantially all feasible combinations of the competing values are generated by modifying 
parameters of the added competing value constraints. Zosin teaches wherein portfolios with 
substantially all feasible combinations of the competing values are generated by modifying 
parameters of the added competing value constraints (see paragraph 39). It would have been 
obvious to one skilled in the art at the time of invention to modify the method of augmenting 
interim efficient frontiers of Avellaneda further with wherein portfolios with substantially all 
feasible combinations of the competing values are generated by modifying parameters of the 
added competing value constraints in order to explore the tradeoffs between any combination of 
the factors (see paragraph 39). 

18. Regarding claim 16, Avellaneda does not explicitly teach wherein nonlinear risk and 
return constraints are approximated with linear constraints generated by a sequential linear 
programming. Zosin teaches wherein nonlinear risk and return constraints are approximated 
with linear constraints generated by a sequential linear programming (see paragraph 124). It 
would have been obvious to one skilled in the art at the time of invention to modify the method 
of augmenting interim efficient frontiers of Avellaneda further with wherein nonlinear risk and 
return constraints are approximated with linear constraints generated by a sequential linear 
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programming. One skilled in the art would have been motivated to make the modification to 
allow for a model that more accurately represents the real world, since sequential linear 
programming allows for the optimization of a problem with non-linear characteristics as a series 
of linear approximations. 

19. Regarding claims 17-21, the claims recite limitations found in the claims discussed 
above and are therefore rejected for similar reasons. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to ERIC T. WONG whose telephone number is 571-270-3405. The 
examiner can normally be reached on Monday-Friday 9:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James A. Kramer can be reached on 571-272-6783. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James A. Kramer/ ERIC T. WONG 

Supervisory Patent Examiner, Art Unit 3693 Examiner 



October 7, 2008 



